Rec'dPCT/PTO 1 9 JAN 2JW5 

WO 2004/009898 PCT/IB2003/003109 

10/521705 

Iron with fabric contact detector 



The invention relates to an electric iron having a housing and a soleplate in 
which at least one outlet opening is provided, means for generating a fine liquid spray or 
foam or steam, and means for delivering said generated fine liquid spray or foam or steam 
through said outlet opening. 

5 

Such irons are generally known, mostly as steam irons, although instead of 
delivering steam, some irons are able to deliver a diluted solution of an additive liquid as a 
fine spray or as foam to the fabric to be ironed. Steam may be delivered by means of a steam 

10 chamber or generator in which water is vaporized, causing an overpressure that is used to 
expel steam through outlet openings of the soleplate. If there is to be a fine liquid spray of 
additive, the generated steam may be used as a carrier to release the additive. Alternatively, 
some irons have a pump to deliver a fine liquid spray. To initiate the delivery of steam or a 
fine liquid spray, the user sets or pushes a knob in the steaming or spraying position. If the 

1 5 iron has not yet been put in the ironing position for performing the actual ironing movements, 
it is possible that the generated steam or spray is delivered outside the area of the fabric to be 
ironed, which is undesirable. Moreover, spraying outside the area of the fabric is a waste 
when additive liquid is used. 

20 

An object of the invention is to improve the ironing efficiency by not starting 
the delivery of steam or a fine spray of additive or foam until a user actually starts the ironing 
process, i.e. making ironing strokes. 

According to the invention, an electric iron as described in the opening 
25 paragraph is provided with detection means for detecting the presence of a surface in the 

proximity of the soleplate and for generating a detection signal in response to said detection, 
and with control means for controlling the delivery of said fine liquid spray or foam or steam 
in response to said detection signal. In general, the surface will be the fabric or garment to be 
ironed. Delivery of steam or a fine liquid spray or foam starts the moment a user puts an iron 
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in an ironing position, i.e. when the iron is placed on the fabric. The detection means give a 
feedback signal to activate the release of steam or additive spray or foam. In this way the 
released steam or spray or foam is applied only to the fabric underneath the soleplate of the 
iron. Li practice, the expression proximity means that the soleplate of the iron is in contact 
5 with the fabric. 

In a first embodiment, the detection means comprise a movable spring-loaded 
contact element, said element activating a switch for generating said signal when the 
soleplate is positioned against said surface and thus depresses said element. 

In a second embodiment, the detection means comprise resilient means 

10 provided between the housing and the soleplate, said soleplate being movable with respect to 
said housing against the force of said resilient means, and comprise a switch provided 
between the soleplate and the housing for generating said signal, said switch being activated 
when the iron is positioned against said surface with a force applied to the housing which is 
greater than the force of said resilient means. 

15 In a third embodiment, the detection means comprise a light emitter and a 

photo-sensitive receiver for receiving a reflected light beam from the emitter when the 
soleplate is in the proximity of said surface, said surface serving as a reflection surface for 
the light beam, said receiver generating said signal in response to the reflected light beam. 

In a fourth embodiment, the detection means comprise a pressure detector for 

20 detecting the pressure of the generated steam in a flow path between the means for generating 
said steam and said at least one outlet opening in the soleplate, said signal being generated in 
response to the pressure when the soleplate is in the proximity of said surface and when said 
signal exceeds a predetermined threshold value, said iron further comprising a supply tube 
for adding an additive liquid to the generated steam in said flow path, said supply tube having 

25 a valve which opens when said signal exceeds said predetermined threshold value. 

In a further embodiment, the iron comprises motion detection means for 
generating a motion signal in response to a motion of the iron, said control means enabling 
said detection signal in response to said motion signal. Such a motion detection means may 
be, for example, a commercially known ball-type motion sensor. In this iron, after the 

30 detection means have given a feedback signal, the release of steam or additive spray or foam 
will only be activated after the motion detection means have provided* a feedback signal that 
indicates there is a movement of the iron, preferably a movement in the ironing direction. 
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These and other aspects of the invention will be apparent from and elucidated 
with reference to the embodiments described hereinafter. 

Fig. 1 shows a first embodiment of an iron with a spring-loaded contact 
detector in the soleplate, 
5 Fig. 2 shows a second embodiment of an iron with a spring-loaded contact 

detector, 

Fig. 3 shows a third embodiment with an IR emitter and receiver, and 
Fig. 4 shows a fourth embodiment with a pressure detector. 

10 

hi the first embodiment shown in Fig. 1, the iron comprises a housing 1, a 
soleplate 2 attached to the lower side of the housing, an electric heating clement 3 for heating 
the soleplate 2, a water reservoir 4, an electric pump 5, and a control device 6. Reference 
numeral 7 indicates the fabric to be ironed. The soleplate 2 is provided with a steam chamber 

15 8 for generating steam. An outlet 9 of the steam chamber 8 is connected to a number of steam 
outlet openings 10 provided in the soleplate. A duct 1 1 connects the water reservoir 4 via a 
pump 5 to the steam chamber 8. A movable spring-loaded contact element 12 is provided in 
an opening 13 of the soleplate 2. Said contact element 12 is connected to an electric switch 
14. The electric pump 5 and the electric switch 14 are electrically connected to the control 

20 device 6. The operation is as follows: assuming that the soleplate 2 is hot enough to produce 
steam in the steam chamber 8, the iron is positioned on the fabric 7, which causes a 
depression of the contact element 12. This results in an activation of the switch 14, and a 
signal is sent to the control device 6, whereupon the pump 5 is started. It pumps an amount of 
water from the water reservoir 4 through the duct 1 1 to the steam chamber 8 to generate 

25 steam, and an immediate delivery of steam through the outlet openings 10 is obtained. 

Contact element 12 may alternatively be provided behind the soleplate 2 in a housing part at 
the rear side of the iron. 

In the second embodiment shown in Fig. 2, the iron comprises a housing 1, a 
soleplate 2, an electric heating element 3 for heating the soleplate 2, a water reservoir 4, an 

30 electric pump 5, and a control device 6. Reference numeral 7 indicates the fabric to be ironed. 
The soleplate 2 has an outlet opening 15 in which a fine spray of liquid 16 can be generated. 
The iron further comprises a reservoir, preferably in the form of a replaceable cartridge 17 for 
containing an additive liquid. A duct 18 connects the water reservoir 4 via pump 5 to a spray 
nozzle 19 provided in the outlet opening 15. A duct 20 connects the cartridge 17 to the duct 
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18 for adding an amount of additive liquid to the" water flow in the duct 18. The duct 20 is 
provided with an electric valve 21. The soleplate 2 is movable with respect to the housing 1 
in a direction perpendicular to the soleplate as indicated with arrows A. Resilient means, for 
example springs 22 and an electric switch 23, are provided between the soleplate 2 and the 
5 housing 1 . The electric pump 5, the electric switch 23, and the electric valve 21 are 

electrically connected to the control device 6. The operation is as follows: when the iron is 
positioned on the fabric 7, the load of the housing 1, including the reservoirs, the pump, etc. 
exerts a force on the springs 22 which results in a depression of the springs 22, thereby 
activating the switch 23. A signal is sent to the control device 6, whereupon pump 5 is started 

10 and pumps an amount of water from the water reservoir 4 through the duct 1 8 to the spray 
nozzle 19 to generate a fine spray of water or mist. If the user wants to add an amount of 
additive liquid to the spray, the electric valve 21 can be opened, for example by operating the 
knob 24 on the housing to send a signal via the control device 6 to the valve. 

In the third embodiment shown in Fig. 3, the iron comprises a housing 1, a 

15 soleplate 2, an electric heating element 3 for heating the soleplate 2, a water reservoir 4, an 
electric pump 5, and a control device 6. Reference numeral 7 indicates the fabric to be ironed. 
The iron further comprises a reservoir in the form of a replaceable cartridge 25 for containing 
a foaming liquid in concentrated form. The foaming liquid comprises a small amount of 
surfactant to reduce the surface tension. Ducts 26 and 27 of the water reservoir 4 and the 

20 cartridge 25 are connected to a foaming device 28. The duct 27 is provided with an electric 
valve 29. The foaming device 28 further has an inlet 30 for air. An outlet 31 of the foaming 
device is connected via the pump 5 to a cavity 32 through a duct 33. The cavity 32 has a 
discharge opening 34 provided in the soleplate 2. The soleplate 2 is further provided with an 
infrared emitter 35 and an infrared-sensitive receiver 36 arranged in a cavity 37 of the 

25 soleplate, which is open toward the fabric 7. The electric pump 5, the infrared emitter 35 and 
receiver 36, and the electric valve 29 are electrically connected to the control device 6. The 
operation is as follows: the infrared emitter 35 sends a light beam as indicated with arrow E 
when the iron is switched on. If the iron is positioned on the surface 7a of the fabric 7 or if 
the soleplate 2 is at least in the proximity of the fabric 7, the light beam E is reflected by the 

30 surface 7a of the fabric 7 and the reflected light beam R is received by the infrared-sensitive 
receiver 36. The receiver generates a signal which is sent to the control device 6, whereupon 
the pump 5 is started to draw water, foaming liquid, and air into the foaming device 28, 
thereby generating foam. The foam is pumped to the cavity 32, which serves as an expansion 
device for the foam, i.e. to generate more bubbles. To control the degree of foaming, the 
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amount of foaming liquid supplied to the foaming device 28 can be adjusted by the electric 
valve 29 which is operable, for example, by the knob 38. 

In the fourth embodiment shown in Fig. 4, the iron comprises a housing 1, a 
soleplate 2, an electric heating element 3 for heating the soleplate 2, a water reservoir 4, an 
5 electric pump 5, and a control device 6. Reference numeral 7 indicates the fabric to be ironed. 
The soleplate 2 is provided with a steam chamber 39 for generating steam. A duct 40 
connects the water reservoir 4 via pump 5 to the steam chamber 8. An outlet duct 41 connects 
a steam outlet 42 of the steam chamber 39 to a nozzle 43 provided in a cavity 44 in the 
soleplate 2. The lower end of the cavity comprises the outlet opening 45. The iron further 

10 comprises a reservoir, preferably in the form of a replaceable cartridge 46 for containing an 
additive liquid. A supply duct 47 connects the cartridge 46 to the outlet duct 41 for adding 
additive liquid to the steam. The additive flow can be controlled by means of an electric 
valve 48 provided in the duct 47. The outlet duct 41 is provided with a pressure detector 49 
for detecting the pressure of the steam in the outlet duct 41. The electric pump 5, the pressure 

15 detector 49, and the electric valve 48 are electrically connected to the control device 6. The 
operation is as follows: assuming that the soleplate 2 is hot enough to produce steam in the 
steam chamber 8, the pump is started and water is pumped through duct 40 to the steam 
chamber 8, where steam is generated. The generated steam builds up a pressure in the outlet 
duct 41, which is sensed by the pressure detector 49. When the generated detection signal 

20 exceeds a predetermined threshold value, a signal is sent to the control device 6, whereupon 
the electric valve 48 is opened and adds an amount of additive liquid to the steam to obtain a 
fine spray of steam with additive. 

The iron as described in all above-mentioned embodiments may also be 
provided with a motion sensor (50), for example, a well-known ball-type motion sensor. Such 

25 a motion sensor generates a motion signal in response to certain movements of the iron. 

These are preferably movements in the ironing direction. Thus the motion signal is generated 
when a user starts to make a to-and-fro ironing movement. The delivery of spray, foam, or 
steam will only take place in such an iron when the control means (6) receive a detection 
signal and a motion signal. 

30 The claimed iron according to the invention may also be an iron suitable for 

use in an so-called ironing system, which comprises a stand and an electric iron, said stand 
being provided with a water reservoir and boiler. Steam generated in the boiler is delivered to 
the iron through a flexible tube. 



